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12. Vaccines are used to !
A. prevent viral and bacterial infections!
B. treat active viral infections!
C. treat active bacterial infections!
D. all of these!

13. Which of the following best describes a virus:!
A. a mad scientist that poisons a cell!
B. a predator that eats a cell!
C. a hijacker that takes over a cell         !

14. Retroviruses are different from other viruses because!
A. they have a cell membrane instead of a capsid!
B. they have RNA instead of DNA         !
C. they inject their DNA into cells instead of the entire virus  
       entering into the cell !
D. they always go through a lysogenic phase!

15. Nitrogen fixation is done by _______, and is vital to the 
survival of all life on the planet because it converts nitrogen 
into molecules that plants can use.!
A. viruses        B.  worms        C.  bacteria       D.  fungi!

16. A hospitalized patient has contracted a skin infection. His 
doctor sends a sample of the infection to a lab where it is 
grown on two separate plates. Various antibiotics are tested 
on the sample to see which ones will work best at treating the 
infection. The results are shown in the image below. Based on 
these results, which antibiotic(s) should the doctor prescribe?!
A. antibiotic A or B        C.  antibiotic C, D, E, or F!
B. antibiotic C               D.  all of them will work!

!
!
!
!
!
!

17. Humans are !
A. autotrophs                 C. methanogens!
B. heterotrophs              D. obligate anaerobes!

18. Living organisms need nitrogen to build!
A. proteins and DNA         C.  phospholipids!
B. sugars and starches     D.  all of these!

19. Viruses that infect bacteria are called!
A. prokaryotes             C.  bacteriophages!
B. methanogens          D.  retroviruses!!

1. Organisms that obtain their carbon and energy from 
organic sources by consuming other organisms are called !
A. autotrophs                 C. prokaryotes!
B. heterotrophs              D. eukaryotes!

2. Most deaths in the world prior to 1940 were caused by!
A. heart disease                       C. cancer!
B. infectious diseases              D. wars!

3. Bacteria are characterized by!
A. their shape                      !
B. the composition of their cell wall             !
C. how they move!
D. all of these!

4. Gram staining is used to determine !
A. the shape of a bacterium                     !
B. the composition of a prokaryote’s cell wall             !
C. if a cell has cilia!
D. if a cell has a nucleus!

5. Which of the following statements is FALSE!
A. Bacteria are prokaryotes!
B. There are more bacteria inside of your body than  
       there are human cells that make up your body!
C. Antibiotics are used to treat viral infections!
D. Viral infections can cause cancer!

6. Prokaryotes reproduce via!
A. sexual reproduction         C.  binary fission          !
B. conjugation                      D.  sporulation!

7. Bacteria are able to pass copies of their genes to other 
bacteria via!
A. sexual reproduction         C.  binary fission          !
B. conjugation                      D.  sporulation!

8. Viruses are not alive because!
A. they do not contain DNA     C.  they do not reproduce         !
B. they are not made of cells   D.  they are very small!

9. Viruses possess all of the following EXCEPT !
A. DNA                 C.  a capsid          !
B. ribosomes        D.  receptor proteins!

10. Which of the following lists these microscopic agents in order 
from least in size (smallest) to greatest in size (largest):!
A. viruses, prokaryotes, eukaryotes!
B. prokaryotes, eukaryotes, viruses!
C. eukaryotes, viruses, prokaryotes!
D. eukaryotes, prokaryotes, viruses!

11. This organelle is responsible for photosynthesis in plants: !
A. chloroplasts            C. mitochondria    !
B. nucleus                   D. ribosomes!

!

Please circle the best answer for each question. Read each question carefully. (3 pts each)
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20. Plants get the carbon they need for photosynthesis from:!
A. water          B.  sugars          C.  soil            D.  air!

21. Plants release _______ into their air as it is a waste 
product of photosynthesis. !
A. oxygen             C. carbon dioxide     !
B. nitrogen            D. hydrogen!

22. Which of the following statements is FALSE: !
A. Photosynthesis is exergonic!
B. Cellular respiration is exergonic!
C. The breakdown of ATP into ADP is exergonic!
D. Glycolysis is exergonic!

23. Plants make glucose in order to!
A. store energy captured from light so they can use it later!
B. build complex carbohydrates like starches!
C. stay alive at night when no light is available!
D. All of these!

24. Plants use pigments like chlorophyll to: !
A. capture energy from light     !
B. provide carbon to build sugars and starches!
C. carry energy to the parts of the cell that need it!
D. break down pyruvate into less toxic molecules!

25. What happens during the light-dependent reactions of 
photosynthesis? !
A. starches are built out of sugars !
B. sugars are broken down to release energy!
C. sugars such as glucose are built using energy from  
        ATP and NADPH!
D. Energy is captured from light and transferred to the  
       energy carrier molecules ATP and  NADPH!

26. What happens during the second stage of photosynthesis 
called the Calvin Cycle (also known as the dark reactions)?!
A. starches are built out of sugars !
B. sugars are broken down to release energy!
C. sugars such as glucose are built using energy from  
        ATP and NADPH!
D. Energy is captured from light and transferred to the  
       energy carrier molecules ATP and  NADPH!

27. The image below shows the energy carrier molecule ATP. 
Circle the part of the molecule in the drawing that is 
removed in order for ATP to release its energy and 
become ADP. (This happens quadrillions of times per 
second in your body in order to power all of the ongoing 
processes in your cells that keep you alive.)  

28. How many molecules of carbon dioxide are needed to build one 
molecule of glucose?!

A. one          B.  two           C.  six            D.  twelve!

29. The first step of cellular respiration is  __________. In this 
process, one molecule of glucose is broken down into two 
molecules of a chemical called pyruvic acid (also called 
pyruvate). Oxygen is not required and only a little energy is 
released during this step.!
A. photosynthesis                    C.  glycolysis   !
B. fermentation                        D.  Krebs cycle!

30. During cellular respiration in animal cells, pyruvate produced in the 
first step of cellular respiration enters a _________ where it is 
broken down the rest of the way using oxygen and a series of 
chemical reactions in the Krebs Cycle and Electron Transport 
Chain to release most of the energy stored in its chemical bonds. !
A. mitochondria                 C. thylakoids!
B. stroma                           D. chloroplast!

31. When oxygen is not available (like during heavy exercise), cells 
can still break down pyruvate to release energy via the process 
of ___________, which ultimately results in the build up of 
lactic acid, a chemical that makes your body feel sore.!
A. photosynthesis                    C.  glycolysis   !
B. fermentation                        D.  Krebs cycle!

32. Calories are units used to measure:!
A. temperature      B.  energy      C.  distance       D.  pressure!

33. Cells that perform fermentation only produce about ______ per 
glucose, while cells that do aerobic cellular respiration produce 
______ per glucose.!
A. 12 ATP, 34 ATP          C.  2 ATP, 36 ATP!
B. 2 ATP, 4 ATP              D.  32 ATP, 36 ATP!

34. Which of the boxes in the diagram below represents glycolysis? !
A. A          B.  B          C. C      !

35. B and D in the diagram below occur in the ____________ of 
eukaryotic cells. !
A. chloroplasts    B. mitochondria    C.  nucleus     D. ribosomes!!
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40. Write “Lytic” or “Lysogenic” under each of the following 

to indicate when it happens during a viral infection: 
(2 pt each)!

A. Viral progeny are built by the infected cell   
 
         _________________________________!

B.  Virus inserts its DNA into the host cell’s DNA 
 
         _________________________________!

C. Virus kills the cell by causing it to burst open  
 
         _________________________________!

D. Virus deactivates the host cell’s DNA 
 
         _________________________________!

E. Virus lies dormant in the host cell  
 
         _________________________________!

F. Infected person is contagious 
 
         _________________________________

36. Clostridium botulinum is the bacteria responsible for producing the 
botulinum toxin, the most lethal toxin known. It grows well in many 
foods sealed in jars or cans, including highly acidic foods. But it 
cannot survive long in the open air. This is because C. botulinum is  !
A. a facultative anaerobe        C. an obligate aerobe!
B. an obligate anaerobe          D. a fungus!

37. AIDS is caused by a !
A. retrovirus                    C.  prion   !
B. bacterium                   D.  bacteriophage!

38. Which of the following types of organisms are most abundant 
on the planet!
A. eubacteria     B.  archaebacteria    C.  eukaryotic cells!

39. Earth is about 4.5 billion years old (BYA). However, the first 
cells did not evolve until about!
A. 4 BYA                      C.  2.5 BYA   !
B. 3.5 BYA                   D.  1.2 BYA!

!
41. Finish filling in the formula for cellular respiration: (2 pts each) 

 
 
       C6H12O6  +   _______________  —>    ___________ + 6H2O  +  energy! !

42. What is the formula for photosynthesis? (2 pts each) 
 
                                                          
        6CO2   +   _______________  +  light  —>   _______________  +  6O2  !

43. Name two ways to help prevent bacteria from becoming antibiotic resistant. (3 pts each) 
 
(1) 
 
 
 
(2) 
 !

44. A patient is ill with pneumonia that is not responding to treatment with antibiotics. Explain two possible reasons that 
the antibiotics are failing to clear up the infection?  (3 pts each) 
 
(1) 
 
 
 
(2) 
 !

45. What is one way that “good” bacteria living in us or on us help us be healthy? (3 pts)!!
!



46. In the experiment above, what is the dependent variable?!
A. the number of trees that died !
B. the number of bacteria found on the leaves of sick trees!
C. the health of the trees!
D. the bacteria rubbed on the leaves of the trees!

47. In the experiment above, what is the independent variable?!
A. the number of trees that died !
B. the number of bacteria found on the leaves of sick trees!
C. the health of the trees!
D. the bacteria rubbed on the leaves of the trees!

48. In the experiment above, which of the following is NOT one of 
the controls (controlled variables):!
A. the type of trees used!
B. the amount of water given to each tree!
C. the amount of sun each tree receives!
D. the number of leaves that becomes infected on each tree!

49. Which of the following is the hypothesis being tested in this 
experiment:!

A. If you rub the leaves of a healthy orange tree with bacteria 
cultured from a sick tree, then the healthy tree will become 
sick.!

B. If you rub the leaves of a healthy lemon tree with bacteria 
from a sick orange tree, then the lemon tree will get sick.!

C. If the disease is caused by a bacteria, then trees near the sick 
trees will get sick.!

D. If you remove all of the bacteria from the leaves of sick 
trees then they will get better.

A mysterious illness is killing orange trees in California. The leaves keep dying. Scientists suspect it is a bacterial infection. They 
take scrapings from the leaves of sick trees and culture the bacteria growing on them. They separate the bacteria into separate 
cultures and discover that there are about 15 known bacteria that do not cause illness in citrus trees and three unknown bacteria. 
They set up an experiment in which they rub each of the new bacteria on 25 orange trees so that there are three groups of 25 
trees, each with a different bacteria on it. Then they keep 25 more trees separate from the 75 inoculated trees and do not rub 
anything on them. They grow the trees under identical conditions: same amount of water, sunlight, fertilizer, etc. Each group was 
kept isolated from the other groups and from other plants in their environment. Netting was used to prevent insects from getting 
to the trees.  

After about a week they start to notice that the leaves in one of the groups of inoculated trees that had been rubbed with one of 
the unknown bacteria are yellowing and looking a bit unhealthy. After two weeks they notice that the trees in this group begin to 
die. After two months, ten of the trees in this group are dead and none of the trees in the other groups are dead.  
Lemons are also a huge crop in California. Since lemon trees are also citrus trees, and most diseases that affect oranges also 
affect lemons, they believe the bacteria will cause lemon trees to become diseased as well. They plan to repeat the experiment in 
order to confirm the results. and then plan to try the experiment on lemon trees. 

Circle the best answer for each question. (3 pts each)

50. Which of the following makes up the control group?!

A. the group in which all of the bacteria from the sick  
       trees was rubbed on the leaves of healthy trees  !
B. each group in which one of the new “unknown”  
       bacteria was rubbed on healthy trees was  
       a control group!
C. the group in which no bacteria was rubbed on the  
       leaves of healthy orange trees !

51. Which of the following is a quantitative observation:!
A. the number of trees that died !
B. the number of bacteria found on the leaves of                 
       sick trees!
C. the health of the trees!
D. the bacteria rubbed on the leaves of the trees!

52. Which of the following is a qualitative observation:!
A. the number of trees that died !
B. the number of bacteria found on the leaves of                 
       sick trees!
C. the health of the trees!
D. the bacteria rubbed on the leaves of the trees!

53. Which of the following is an inference:!

A. If you rub the leaves of a healthy orange tree with 
bacteria cultured from a sick tree, then the healthy 
tree will become sick.!

B. If you rub the leaves of a healthy lemon tree with 
bacteria from a sick orange tree, then the lemon 
tree will get sick.!

C. If the disease is caused by a bacteria, then trees near 
the sick trees will get sick.!

D. If you remove all of the bacteria from the leaves of 
sick trees then they will get better.!


